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Abstract of JP 2002033465 (A) 
PROBLEM TO BE SOLVED: To provide a method 
for forming a semiconductor thin film independently 
with high throughput wnile simplifying the fabrication 
process. SOLUTION: Hydrogen ions are implanted 
in a region of an SiC wafer 1 at a specified depth to 
form a hydrogen ion implanted region 2. The SiC 
wafer 1 is irradiated wi :h an XeCI excimer laser 
beam simultaneously v/ith hydrogen ion 
implantation. Consequently, a surface layer 4 is 
stripped on the cut face 3 and a thin SiC film is 
formed. Since the thin SiC film thus formed is 
annealed by a laser beam, damages at the time of 
ion implantation are rei;overed sufficiently and good 
crystal in ity is ensured. 




Data supplied from the espacenet database — Worldwide 



http://v3.espacenet.com/publicationDetails/biblio?DB=EPODOC&adjacent=true&loc... 18/05/2010 



Reference 4 



(19>B*H#fW (JP) (12) Q H 4# S^F ^ $g (A) ai)«MPtt«&H»i» 

#^2002 -33465 
(P2002-33465A) 
(43)&MB ¥/&14*p 1 £31 0 (2002. 1.31) 



(51)Int.Cl. 7 
HO 1 L 



27/12 
21/265 

21/268 



mam* 



6 0 2 



F I 

H01L 27/12 
21/265 
21/268 
21/265 



5Mn-r<##) 



B 

6 0 2 C 

E 

Q 



* mimv>m$ ol (^ 13 jo 



(2i)mis#^ 


4SIS2000 - 398760C P2000 -398760) 


(7DHJBA 


592054683 


















(22)ffiS0 


¥^12^12^ 27 H (2000. 12. 27) 




±feffi#3nti»miii^ 2T@ 8 


# 


m 






(72) mmm 








(31>ftifctfcfe3SS# 


#S2000 - 1 36923 (P2000 - 136923) 




*&Jfrtfc£rti&fflLlj^ 2-8- 


1 




(32)«5fcB 


¥^12*F 5 B 10 B (2000. 5. 10) 












B# (JP) 


(72) 5&Wm 
















1 


































*RflWWTtf*BlIl=P 2-8- 


1 




















(74)ft3A 


100098305 



















(54) vmo&m *mmmomti0j& 



(57) [Sffi] 

<fc 5 toK^-f 7^y^aAt5 fc IrH*K:* s i c ^rr.^ l 
lex e C 1 ^>>^ i^— »f ^tue J: , 

-/i- £ jit v ^) fc >r ^>-aAB#teg 7t»«^+^ 
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tf-^&Acox®©^ SuiE-r^-^aA^xm^f^i^F, s 

6 ft** l E*i^¥***«©»j**j5fc. 

(O ^— if* t P) Da>*fcJ***5» 2 if ^tSrflg*f 

[ft** 5) (KTE*2©u-ifjt4:flB*t-rsxatt, 
fulfil 1 (7) !f3feS:flBlti-5XSt H^, MISS 1 co 
i^-if3tS:flB*-rsxS«, ME* 1 (D v— ifftSrffiJIt 
-tZHUwu * fcf*liMa*l lP3tSrflH*ti-*XS 

[«t**6 ] ME* 1 *5±tJ«J(S2 <£> 1fft«riifrE¥ 

[»** 7] mEJisicou— if3t©jg[*tt, me** 

5 If ** 4 ~ 6 eot^tL*M-E«^^*»»BS(OJigfiK*- 
[It** 8] WE*2(DU— ifjfecojgESfi, ME^Sf 
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[ft** 9] BtTE¥*frfe*fi, /^K^r>^^(7)^ 

-*Sr*U ME^l^u— 1f#<z>8*«:, MEftKiR 
fcT— 5 ££^m£i-5ft**4-6<£>v> 

-r*t3a»^E«o^#*»it(o»ia*jSfe 0 

[»*«io] ME^fttSffite, ^vK^s^cd 
t?— ^£*TU BJE* 2 if 3t^«*Ji, ME3t® 

[ft**l 1] mjffi£«^HulB^l*5«tU ? ^2(7)U-- 
1f3t^5^— **fcttW*(^u-lf3tSraiaL, MES£ 
1 te&xfm 2 u— ifftco 5 ix— if 

* §r MIS * * HB*t-"f 5 - £ £ W» £: i~ 5 St ** 4 
-1 0OV^n*^cE«^^*#l»ll)t^JKriE*jSfeo 

[ft** 1 2 ] MES&ttME* l *3<tV*2 <£> 
1f*<o5^— J^SfcttW^u-f'ateSrKiRU ME¥ 
ilMfcfeAttliftE* 1 *5 2 if 5 *4 
/ctep^cou- IfJtSrSiSL, luE»l*5«tVm2^U' 
20 -iffto? *>— *4fcttH*<©u— Ifft^tfrE^SMM* 
AtiM h WM-f k-fZ ft** 4 - 6 <D V ^ 

*t*»^E«o*W#*BI<o»fi8^«fe 0 

[Bt**l 3] lWE^3fe<z>7c*tt7k*-C*)S-tS:fl* 
tSir-rsit** 1-12 cdv^T ^^c|E«cCO^ft:*Si 

[ft**i4] mE*3|t#JS4*i, ^r-f*, j^fb^-^ 

30 itt** 1 5 ] mmm Lt^^mm^mmm^m 

^ift^5Xg^^M^^^ Sr#«ii-5lt* 

* 1 - 1 4 ^V^*L*^CE«<0**#*«^***jS 0 

[B**i e] mrE^sffrfeft^^aBd^gf^JBis^ 

r t \z J: 5 SfrE¥*#3iSft (OSffiJi ^mllE^ Th^^A^ 
«^feV^Tfd*S*T*##»«Sr»rili-5Xa4:, *u 
ESiJttLfc#*fl:*«<OH|t«(Z)ffiSr|t^S*5Xat 

40 [5SM(OJ¥j»^IftM] 
[0001] 

Affile Hi- S 0 
[0 0 0 2] 

a B B COS i SrMtSSOI (sillicon on insulator ) 
50 K«^^IJffl$nT^5o 
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[0 0 0 3] wmmm^tz^mum^tLx, 
s i cmfoZM^z^mitm^tztti-zmmm^^x 

Tfc, SOU: IrIH (Ogt Sriffl 1 5 r t *i 

[ooo4] t^?>x\ ^<D£of£¥m>»m*icm^ 

^^Mia^iJ;ifil¥£ 3 0 0 /imCOS i CSfMl^ 
S 0 

[0 0 0 5] ^It^P), $U£LfcS i C«M£¥ 

»£\ s i cmmte£AT<Djjmc£ K>m&&nx\<^ 0 
[0006] si cmm<DMi&ma^ *i\ *^is 

5 0 0tH±wiSiat*Mt5o t^J: "9, SiO 20 

[0 0 0 7] ffia B 0 ^*^(C^^^tL6^II h 

©StEJiliCVDS (te^*tB/#fi8x) 3? Kit) iff* £ 

[0 0 0 8] 

[^ej^f&LJ; 5 ±lBoafi:bfcS i C 

XSttS'JO$gttrtJctev^fif5-4:^6>, ±fficos i c 
[0 0 0 9] ±m<DMmT.Mte5 0 0°C&±<DM 

[0010] Uiorti^, _hffitf>s i c»lo^ 

[0 0 11]—*, SiCr)x/N^oit5h SiC 
S 0 B B ^T^-/P£;ft^5 o L^L^^Pj^ S i CISSC 40 

[0012] £#ft^ H 1H4£*-t-5 S i CiWK irJ&fSL-t 

57t^^{^, ±.ia^auisxstc*3v^T, ^ft>^^Ai 

fcS i C^^-Srl 5 0 0 < CK±C0Hffl|CjD«iLT}RT 
h) k(C<B;Ti-5 0 50 
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[0013] tit, Si CSf«(7?«i6xa<OfB»^*3 
S i CS 0 B B ^(C-r^^^A^^ff^^tL^l/\ L 

[ooi4i*fc, i$ihm^m^m^m\s^briz»m b 
[0015] trx% Suisse vDfe^n j: vmmzit 

tzS imm<D^^V T<n&W}£&±% <i-&tztb, 
f«Srfflv^:7^-/H:J: «9 C VDfe^{d J: 9 ifafSi* 

[00 16] L^U r.03:5*K^fcj;oTt)*Bth 
9 9 <£>1M X J: 19 /h £ v^ B B B fe L>M# e>*iT*5 
i\ MW£b9>i/x9<Dj£^mj£&&<1-z\zte^x 

<cs 1 1 j: «9 , mm b7^i/x9<D<fcmaib<>%tf 

[0 0 17] ±|S(^^^->^AX^J:t/mM^^J: 
5^P^XgtCj;t9^i:L/c¥M H B H S i *!K*fcte¥teA 
S i C*flt*r»j«U *<BWft*S i «H^7tfl*S a B B 
S i C*BIS:^f9^a&K±icfl69#»tSri:t#*.fon 

<5o 

[0018] Lj&>Lfc#e>, r.o«fc 5**iSfe-ctt, 

i *M£fcj;MM£iis i CJtBtSr^^N^fefiJpiSii-a 

[0019] *jsswiftit «5Sxa^niiie{b^iac> 

So 

[0 0 2 0] #3Sgf§rofi&tf>B6<jH:> Sffi±W£.Mi-f5 
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[0021] *%m<vtshw&<nnmte, -r^v&Afc 
«t 5 mm^-\-'Mzmm. £ #*nh4 £ #*- 5 ass 

[0 0 2 2] 

^A«*S:^t5I8i, **f«S*^3itttt*fc 10 
tt»f)l*6«»- 3tSrflSlft-5 ~ t tc J: "9 ^f«£ B e B <D 

[0 0 2 3] *»W^«S*W#:#«lO«**8fejCi3V^ 

eoHMt K J: £ «]jf W*IB«j*p»»**j: iott * © 

[0 0 2 4] U±o <t 5 i-, ±IS^^«ff*^(7)?fM*- 

[0025] ±m<D*mfommmm^mz&\<^xiz, 

£111-3 r. i ft < *»fW«t»*t5r t ^s^iffi t ft 

£o 30 
[0 0 2 6] ^*>'&.ATMbl'--'F?t<DmttT. 

[0 0 2 7 ] Hi^Ii^f,, ±IE^¥*fr*flS<Z>»ja 

[0 0 2 8] Stic, JUE^jfclcte^Xtt:, JyfrXD 

-f3fc(:i57 = -;W: cfcfttf, fifcT^-A-Xtt+^tc 40 

[0 0 2 9] l—- IfJtSrflSiti-SXStt, -YtyaA^) 

xi^ft, ^-^aAoxatpi^ *fctt>r*vttA 

xair-f^-^itAxatxatcfrpW'&JciJi^fi, 50 



#df§ 2002-33465 
6 

-If ytcDMH 1 4 tvSA t SrH—OX&fcift^Tfi 1 5 

[0 0 3 l ] WJ&05u*tt7k*XfcoXfc J:v\ rco±J 
^tyaAWM^ti^o ro>r*^aA««lc:*5 

^aA««tc*3^T*BBJl35 s *J|!t-t-5 0 
[0 0 3 2] iFft^jftftEu K=¥ 

aAW^BjBS-tirSwtdSprtiB^/jrs,, ^ B B B 

[0 0 3 3] ¥*fri£Att, SMfri^*, *V 

te* ^^"^aA^^^^fB^gttfcM^^T^- 
JiE0>^ifci£*3^-Cte* ^ — If 3tef£ ct <9 
^ot, r J: 5 & ft -5 ^*ff3»W^ 

[0 0 3 4] MttL^^«ffcp|K(OMttflg(oS«rlk{l:$ 

^saiiifljtoBtt^^^aA^jistiiB^gttTt^fc 

[0 0 3 5] tt*tt* s 5(J{t:Lfc#JBI« 

Ufc*«S:l»*"r« r t ^ pj|g ft 5 o ^-^^ 

itS:»*f * w t ^ pjfg t ft 5 0 
[0 0 3 6 ] |g 2 09Bn^ffi5^«flcffW<7>^^& 

wtti&Aicft i <d vft&mto-t z> z. t \c x *mft 
^ B H s (ommm %-<3r^ a A«*tc*3 ^ r * « $ x ¥^ 

*HMt«r«*i-5XSi:, ^f*^ B B B ^^®il^S«(^ 

-froos i o * t i cii^ftttiiaf 2 

*«lc»#a*5Xai:Sr«*.fct^-e*>5 0 

[0 0 3 7] *38K^«5***J»«(^?R^ffi(C*5^ 
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[0038] a-fc, ^fr^ 0 B B ^^®ii^s«[c^«$ 

tool 2 i — if JtSrflg*t"t-« r^rl: J;otI 2 co u 
— tf 3fetn J: «fc 5 ^*#*Si6<&«ffi/i £ S« £ *SH 

tt5o 

[0 0 4 0] J:EO^#flc»it(0»rtJbrft^*5V^-Ctt, 
[0 0 4 1] tilt* ^tyaAIttIl*fc(i»2(D 

[0 0 4 2] Ei±(^ri:d^, ±IEO^»ffSW»co^rt 

[0 0 4 3] ££>fcl, ±1E^*«fetC*5l>"Ctt, -f^tf) 

5 0 r.c7)j: 5/j:»i £fcfi^2tf>u— 1fftKJ;5T~- 

[0044] *fctt»2^u— ifatsrBHW-raxa 

[0 0 4 5] 3*1 4fcttJB2<OU— 1f3t;S:BR#t-t- 

1 * \1LWb 2 <T? 1/ — if ft £ Rg J^-f £ ig <h >f tf- > & A X 

atas^tTSw^tc^-aa, mnztztem2<Du- 

[0 0 4 6] Sgic^u-iffti:^2(Dw-ifft 

Mt5Igt> !Bl^^1f3t«rffilti--5xam, 4 
fcti^ l . wu--if3fc:S:RR*J-i-5xafcSi:i-tToTt i 
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\*\ 

[0047] mi (OU-*fyttm2<DU—*?%ttmX^ 

[0 0 4 8] I^l^Cfc^Tfj;, lo^u-f^J; 

5 0 zcDtmb, ****«o«JSxa*Sfe«c1liifMb* 
[0 0 4 9] 

Ji ^ flaw l r fl«*t § titc m%L <r> ^m-w-m n <d 
[0050] ztiizx s mtmfrm<om$z<r>wc¥m 

20 [ o o 5 l ] m i ^ U-if fttD&Sfl, ^ff^cO^^ 

30 [0 0 5 2] |2(D U-if 3t(7)ttft« N ^alWtt&i^^^ 

2(7)1^— 1f3tS:flR*ti-Sr. ^r^J: «9 , ^2cou- ifft^ 
[0 0 5 3] ^3(C#*S*tt % K^rV y7<D=-*JV*t 

[0 0 5 4] ^*fr*Sfttt, K^r> '7^^/^ 

50 fcort±t\ r^«t 5*ft*^flB2(^U— 1f3tS:fla*t 
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[0 0 5 5] iSStt*l*5J:WI(S2 0U-1f3lfi^5* ) - 
— if#tf> 5 "fe— ^*fcttP5*^ u— if 3t fig 
[0 0 5 6] »l*fcH:f[2 0U-1f3l63ftsaS 

[0 0 5 7] IRl *ytfi»2 0U--^5tS:^K«iJ^bfiS 

T B B B o >r ^ > & AS8 K 43 f 1 5 »j dt*5 £ 

[0 0 5 8] M(iIljoJ:i;i2W^f^3^ 

[0 0 5 9] ;:<£>»g\ »1 *fcfi*2<DU— iFfttfS^ 

[0 0 6 0] 111 ^fc(1^2(Z)lx-^3t^^f*:gB B B ffl 30 
^e>HR*ti-5SI*«, ^f*^ B B B ^Sigi-5*^SfiS 

zfctv^tas^L^o d£>:»^; |gl ;£/c^:igl2oou 
-1^^^S B B B ^^ Wfi-0+#K»iRS*xT 
^{W^cTM^&Affi^ 
#SiSI<£>igffiJi 4:a£4E4:<0»3t^"5rtB"efcS. 
[0 0 6 1 ] gf^7C*tt7KSl"e*)oTt -com 

Tte, 1 COU— ifjtC0fig|t(c:J; D«I(5fS^fc¥ 

[0062] $m#mtti:, tr^m, mt^^m, tr* 
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l/c^ot, rcoj: 5 ft¥SMMS*a»& 
ft 5 ¥*#*BSfcL*5i ^ t ^»ft^ B B B tt^^ £ *l5 0 
[0 0 6 3] «IMIL^¥«#ffR<0»KflOS^IMb$ 

& a tc j: 5 x *3 e> i*fi»fttt*tt 

Sr#i"5«««cJt-<T«*fc:ifcft*ix4 0 rcoJ:?)ft¥ 
[0 0 6 4] EU:Or »*ttJdS^tbfc*JBtffll 

hftxgfcj; ^M^S^^iffilrWt^ 
r i: rising i ft 5o 

[0 0 6 5] » 3 ^«Kf-«5^»fl:»ffl|^^*}5fe 
fi, ¥^f*^ B B B ^^®7!)^Fjf^^OM^^m^co^^ 

Srftj(&-t-5 - t \z X r> ^f*rfg B B B 

(ommm^-f ^-^xmm^^^xmm s -^r^f*^ 

[0 0 6 6] ftib\ fiMf g ^x^/i,^^(it|Att 

LTJR^yu^— Srfit*&i-5*ife^ ^^Ssl^u- 
[ 0 0 6 7] **K^«5^S|[*J»g|(C>»^ft*c*3V^ 

^aAi^J:^^^l^g^tT^^9S a B B fi^^LTV^6 0 

[0068] ^M*m^ikLfz¥mfcm%<Dm 
mwomz, ^ *>-&A\c£z>mm*%:rtxtebi* &» 

[0 0 6 9] B±©it^6, SHrAtt^^bL^Mttfll 

t-J: «9 , ^»ftS B B B f4^^^^^^«^^ti6^^f* 
*^ Sr^jS-f S r i: pUB i: ft S o 
[0 0 7 0] 

[isw^sijSfi^iB] (i) mi<Dmm<Dmm 

[0 0 7 1 ] ^ms^jBUB^ssv^Ttt, S i C ■>^y^co 
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[0 0 7 2] ^jfecD^ffiM^Tfi, ±f£<£» 

<fc 5 M S i c ')x/N(:*i^ty^aAt § £IrIB*M, 

S i C 3 0 8 nmOX e C 1 x^Vvl/- 

[0 0 7 3 ] 7£ jb\ X e C 1 x3r>>v if %<D%Mm 
^lj/cm 2 J: 0*#V^»^«S i C0>fS« (# 

tf3to3t38t«tt 1 J/cm 2 HTttSCtW 

[0 0 7 4] ^lBJil*5V^-Ctt, ifjt^BHWicj: "9 s 
i Cg E |C)t:c^;^^^«t5 o ^rtUCJ;!), Si 

[0075] ::~x\ zk*-^rf■^ffiA««^*3v^■rtt, 
»A*M£A<?ixfc*3lf3&s, ±1B^«J»f**tfc»*S:» 

[0 0 7 6 ] R±(7)J:9iaT, 7k*-<^^ffiAflB«^ 

[o o 7 7] ±ia<7?*j£fc*5v^fi, Sic? 

jl^jcu— If^fiSrfiglt-t"**:*?), S i c^^/N^u-if 

[0078] bs i _btBo s i cmmmm^mcm 

[0 0 7 9] B9 1 5 fc. ¥«ft«li»^Sg 

^S^6 0, Q l^X/Ry^* 5 2, ffimWBtE 5 3, 
6 , *3j:t/=3 > hP-;^;l/5 7 j&SKtt feft 

[0 0 8 0] ::<oi§£\ x^fi/vi/-fgf soiiXe 
C 1 iF3fe*:ffl*H-5o — -r^-vtr-^3S«6 0 

fcT— J*3:ffiitTS 0 ^t>t:^gt6 0 1*. MAPS* 
5 8 MJ: 9 MM Six So ayhP-;W^;V5 7£ife{£ 
t^^cr^i^ ^iyt-Agf6 0co.iiiil±oi 

[0 0 8 1 ] lim<Djjmc£% S i C*JK<7^fifc0#M 

tt, tW^LTS i C^x/N^|4i5 6CEIt5 0 

#CM* :^yv^fgi5 O^bXeCl 1f3tSr 
fcti*f£-t*\ 9- # 3tSr^7-5 l *5«fctfw--if A*HR 5 
4^LTWta5 6|:fAt5o ^iLicJ:^ Kj|s^ 
5 6i:iai5tLfcS i «xa(:i/^- If jteSrflB#*i-5 0 
[0 0 8 2] ::^T\ ±IE^*ftM*5l^TI4, HJR-MU 
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So 

[0 0 8 3] i-fcfr*,, zn^^u— 1f3S«5 0^^ 
—if3tSra*t**5i:IHIWFM, ^t>t^gl6 0^ 

5MLT, »WS5 6ME«*ixfcS i C^^n^^ 
i^SW^ty^aAl, *3ft>f *>-ffiA1?ME 

io [0 0 8 4] :^)i^f^^Tlj:, 7K*^^->^ 
-At lf*i:3Wn«-CK»MAl*LTV^*. 
[0 0 8 5] ±m<DS i Cil^K^ftCjo^Tlj:, 

>&A<b u-if^fiaWiSrl^^M^oTS i C»««r^ 

«tsctmsc r^/c^, s i c*M<^®agxa 

[0 0 8 6] ±fE<^&M:fc^Tf*, 5 

&*aSP*MftfcoTU--1f3tBKItSrfi i 5o zntztb, 

20 [0 0 8 7] ^lori^bs J^tacos i C»IK<OJgriE 
[0088] s?>M, ±iao^&M^vNr^, 7K*-r^* 
5 jfcu— tf jtMisr^— /^Miixfi, I7x- /w-ete 

30 a$ngi£j»x5o 

[0 0 8 9] «x.tf, ±K©;frftKJ:5»J*Lfc«:SO 
S i C*RI:ffi^T, fu^SO I &ffitmM(Dmffi& 

^tsrtmSo -<£>«£\ s i c&*»MfiJjg-t- 

[0 0 9 0] £ bM, ±!E<^*feMJ: t) JPML/cS i C 
Mfijffl Lit 

[0 0 9 1 ] 7fejb\ ±KM*3V^f4>f ^-^aAirlRl^M 
^-IfJtflSWSrffoTl^^, ^tVttA^!/-f 

[0 0 9 2] ftjb\ ^^SfeAilBl^icu- IfJtflHW* 
fT9^, fcj:WtyaA«I(:^ ifftfl&WSrfif 
5»^Mtev^Ttt, ^tyttAi i/— if3fefis*ft SrfWi— 

50 Olg^^ttTU^^^If^^^o ~(Dtz£> y Si 



13 

[0 0 9 3] £fc, ±|B^*3V^TttS i C V^s^CX e 

[0 0 9 4] cr.T\ S i C^3i^{cflHlt'*-SU— if* 
^gtStt, S i C^faCO^r-r^^^V K=¥^ s/^*/^ 

SrBRi+i-5r .t(c<t 5, S i Cg| B 4=^«i^^j: 
<aS£-£5;i£asBjfigi&5 0 ^cd^*, s i cfe B 0 

[0 0 9 5] ifefc, ilEtcfcV^TfiTK^^-^SraA-t" 

[0 0 9 6] -tfE^&^Tfl 4:«n^ffi«^«{MNR 
<Z>«**jfetc«t9 S i C»MS:?KfiK-f S»^lco^Tltt 

T, S i j&>e>*£5*Bk ^>T^-=e^K}6^*Sj»Bt*fc 
jig a N^fc^iSSfBt »t5: fc tRllli-efcSo r. 

[0 0 9 7] to*5, S i , K£fcf±G a N£> 

b*5SH)lS:?l^-J-5»^ S i c©i^tH«, ^aj 

[0 0 9 8] fflxitf, ^-t*>-K^e>3fc5SMItS:?g^ 
i-S»-&^*5V^Ttt, 8*19 3nm(^ArFx^-7 
I'—'fyt&mZt-tZo **5, :©t#©ArFx^ 
1/— IfJte^JteSiftra: 1 J /cm 2 i^Ti:t-5 0 — G 
a Nd^o^^^5rJFMi"^^(-^^Tt^ iKfi3 0 
8 n mOX e C 1 x^S/t U-f JfetIJtt5o #*5* 
:*^Xe C 1 ni^rv-^l— if*<03t:»ft(±l J/ 
cm 2 WTH^o 

[0 0 9 9] ±E<7)*j5fe^J: «9tf£»LfcS i C» 

[oioo] jiiEco^fe^j: vmz-&m£m2 5 0 nm 

<£>S i cil^ML/cf, rcos i CffK$:S?3R#H 
^*t^*3V^Til5^ 0 5 o°c-e 1 b#^J!jp^lt 

[0101] * - T% Si C«j^OOSlJBtffifflCDffl«^jo 
^Tfi, ^tyftAKi? S i Ctt*asa*«rStt-C^ 
60 ^cotzbb, S i Cf»Wtc*5V>T, PJBSBffiO^igc 
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[0 10 2] il^ 1 0 5 0 o C"T?S i c^n^teasrfi 1 

ofc»-g\ S i Ctt*ffi^P>ai* 5 nmgS(Di«lt 

Jl *S^?)5nm(Z)i$^t*L^#{^Ml/\ ^ 
J: 5f-, «SS^4R*S:SttTv>/j:^s i C»I^f«{j: 

10 [0103] — s i Ci»BI^*J«ffi«<DlK«jc*3V^ 

tLTs i o 2 t;f{[:t5o pjx.11. z.<r>m%, mmmfr 

^12 0nm^S^S«tW8ftSix, SiC^ 
S i 0 2 Cfftt5o 

[0104] ±ieoj:5*-lts i cmmcomitmm^ 
n^tzWi, s i cwm&7 vik7kmm7km$vfami- 

[0 1 0 5] Sk±<ox ittmciititt. s i cili: 

s B 0 tt^tt5f^^ 12 5 nmCOS i C jx 

'So 

[0 10 6] *5t£16(D»«(0*ft^J:5^«a 
30 r. fc*s-srtti:*So **x^J:?) % »fi*fe#ft#fcs i c 

[0107] ^4b\ ±ie^*5^t{±s i cmm<Dm&& 

S:|B]±S*S»'&»cov^RWLft:3&s, S i C^(Df 
i , ^t^V K*fcttG a N^&^SSWBI^ilB^ 

[0108] £ hi-, mkt&mizx v¥m#mm(D&& 
[0109] CTxid ^ *^mxm^mm*?x ?'&$z<D 

[0110] (2) m2comm<Dmm 

50 ^T(^, *3SM^»2<75^*^ffi^W5^S»ft:»IBI 
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[01 in ^mmmm^^^xi^ s i tr^^&iz 
(is i c^^^<Dfj\^m^(onm^m^ ^r^^&x-r 

£ 0 ^tucd: <:> N s i ^^£fctes i c^^/N^ioV^ 

[0 1 12] *ll«(0»j|8fc:fc^Ttt:, JifScD 

*i^ty^^Alf:S i ^^i/N^fcfiS i C 9=c^\z 

5^St£t©*feUT^5S i !?3i^*fcfiS i C?^^ 
tjft*3 0 8 rimOX e C 1 U— iF3feS:flB*H" 

[0113] / e :*3, X e C 1 ^=^v-7 1f3t(^3t3fift 
^0. 8J/cm 2 J; D^ctV^^cttS i (# 
^) *fcfiiM?tfS£l^ XeClx^v/-7l/-f3t^3t 
S4t*^i. Oj/cm 2 J: 9 A#V^^^liS i COM 
38 (#» *fctt»*^i:So Lt^oT, XeCl 

8 J / cm 2 £CT\ S iC^x/Ni:o^Tiil. 0 J/ 
cm 2 WTi:1-5r.i:^»*LV\ 
[0 114] iiffif^^Tte, U— 1?3fe^>flB*t«-J: 9 S 

[0 11513:*:, ^-If^cD^JtfcJ; (9 S i tefi** 
fcfiS i C»ii^w*^»(DflB«^-^S(ie*tL. SSiH* 

[0116] r.rr\ TksB-Y^-^aAWWcisi^-ctt, 

[0 1 1 7] J£,±coj: 5t-LT, Si^ifciisi 

^^£Affl«*c*;v^T*S»^*J«L, ^f9^*«±t-ffi 
*<0»#W>S i»RitttS i C*«^fiK$tt5c 
frfr^, #9*S«±t;iS i ^x/^fc(j;S i C^:x./n 

^iii^s i#jffi*fcfis i cmmt ttfif^n 

[0 118] ±150^9 ^at«±^O^*«:5»Rc0ffl5fiK 
Sffi±(::s iffK£fci±s i cil^fi?Six5^^, 

[0119] Sfc, ±lEfcl*5t^Tte, S i ^^ifctt 

^»Bfl-fiE*^»tt<Dmit*S i»W*fcl*l|M£*S i 
C»»S:Jgj*-t-5ri:^prffii:7i5 0 IWifctt?^ 

JDS**:: j; z>&&<d%& tmtev. *mM<DKm 
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W-e. ffixr^ ^ofgl^/W-ZTV ht^fg a B B S iff 

S i Cff«OJBfiK36Snrt6i*5 0 
[0 12 0] £<b^ *HJ6^«8o*&{cJ:5^f7^ 
S1£±— o^frffJK^te^TH, S i ^^N^fcfiS 

7k*^2j-^aA*iXfcS i ^3i/N4fcfiS i C<?:x^ 

cttcj:^ s 1 m<D7Km4^>&Ai:u^mLtzs i ^ 

10 ft«Br^*»ffffg|io®*4rfT5 r: t fc *rtre*>3 0 
[0121] His, ±|Stcjo^T(i, -YtyffiA««Sr 

[0122] £fc, ±IB^*5l^Ttts X e C 1 ^v"V 

[0123] ^fc N ±iEtc*5^Tf±, m—(Du—^mM 

\Z£ V) s tfyxm&L^OS i 4fc(iS i C i: S i 

^^fcflS i C £3^<£>^ffijf <£>f*||j| t ^TOT^ 

Sj&S, ^7^gg^s i ^.fzteS i C^gE*^ S i ^7 
—OS i ^fcfiS i CO^^i: S i ^aixNifcfis i C 

z^^<Dmmm<DMM<DtzfrizmMirz> 

[0 12 4] ^fc, ^7^iS-OS i ^fcJiS i C CO 

»»^»*W*BH»*#wu-ifjtei s i i>^N*fcii 
s i c^^N(0*ffijfo*j|!6^a*W*WW*fr^^-- 
if *0 2 aaSr-tix-Pttfai^F^flHW IT t J: v \ 

[0 12 5] £fc, ^7^iS^©S i ^x/N^/cfiS 
i C^^NCO^Srffofc^, S i r>rcyN^f c JlS i C 

^^^cO^®ScoiiJg|^ToTt ctVNL, S i 

fcttS i C^x/N(Di®f(7)|iji^ffo/:fl tfyxm 

m^(DS iSMISfcttS iCSH^tSrffoXtJ: 

40 l/\ 

[0 12 6] ^fc, ±IE(cio^Tfi, ffi^:co?F^^u— 

i"5fc«){c, u-if3tSrBS*t-T5Hu^S i '>^/^^fc^i: 
50 [0 12 7] ±IS(C^D^T(i, S i ty^^teXiPS i C 
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[0 12 8] 3£tRt ITtt, M#<a#7*a&Kfc:[R& 

S i SfcttS i C J: t) Wt^VK^t^^ttS 
¥9M*#£llu tfy#-#*-h»IIB-*»PET (tfy^ 

[0129] #(^, S«^^<7>^7^-efcS4i^ 

[0 13 0] Sfc, _L1Bfc:*5^TM\ S i SfcfiS i C 

JRO«t 9(cw-lf3t:S:»ilKi-S»^^^ S i 

tens i C $--s^mfrb S i tfettS i C<D'<> K=¥> 

[0131] ;:<z>*<g\ iffttes i ^^Sfcias 

i C^:r./N^|igLTS i <?3i^4fcttS i C 

9*«»ffifcs i *fcns i c*s»#*^5 0 r 

<om&S i £--^£fcf3:S i C ^x^icg?|t, S i 9 
*9 . Si ?x/N4fc|j:s i C^^i^tO^ffiS^SiJUI^fi 
[0 13 2] JifEiC^-Cte, **9il£«£¥«fri*BI 

HG a N^e>feS»«8:Mt5 : i t «f «E-C*5 e r. 

^c^^rt, s i cnm&mtft-r&m&kmiaiHD 

[0 13 3]/ t i^ Si, Wn>Htf:llGaN^ 

[0 13 4] ^f*S a B H ^S«^^^^ii-^ 
Igl^ (SOG) *<OfiBj{S^9^4 

£#A Ltt) J;l\> 
[0 13 5] ir^m^i-fi, ^f*Se H 0^®^J:(^£« 



(10) ftffl2 002-33465 

18 

[oi3 6] ^ti^xv, xmk¥m»nmb<o»m* 

[0137] 

(i) %\v>msm 
mi (ommm^m^xit, j?$io^ mconme h- s 

10 6H-S i C^/n (JKT, S i C^^l tPp-S) £ 
IWi: LTJB^fdo rcoK^tC, 8fi3 0 8 nm(DXe 

[0 13 8] fc:fe\ 1f*CO3taSflEf4 0. 5 J /cm 
2 £ U HHitJaSftttl 0 0Hz t Lfc 0 -f^V 
aAt-*5V^T*i:*P3S«J£Sr6 0 k e Vt U ^^->®rifc 
*i2mAtLfc 0 w^>#^fiOU— if3teBRJ»t*3J:t/>r* 
^&A^I*|B**4«fIB3 6 4>t Ufc 0 i:m El 2 CD 

20 SA^Tot 

[0 13 9] ±f£coj; 5KLT>f ^aAfcitf if 

l tc^-r o 0 i M^-f J: 5 ic, IW<£> S i C l 
[0 14 0] r^**>f*^aA*«2{^*3V^T, flfe^k 
S3«tl5*BS«4i6SS i C»jR£ L-dBJUt-t-So 

30 [0141] j*^t\ ^^r^-^aAteit^w— if* 

^BS|^^tTo/c±fS(7)KW(CoV^T, RBS {yify* 

[0 14 2] RB SfelC^Tte, 2Me ViCimSb/t 
He^tyt- A£KJsMcA*f£ii\ l7 0°»SLLfc 

CC0< 0 0 0 1 >ttMotAlt^f: 0 
[0 14 3] — JttfcOfctf), ff£ 1 0/imCOn5y6 
40 H~S i Cxit 0 ^^^^/^5II^^ffi(cfM^nT^ 

fee **5, *JtftW^*5Jt57k*^*^^aA*5J:VR 

[0144] El 3 ft, ^!WJ:r>^l:t:»RB S 

(DTysf >*s<? h^Sr*V^<R-e*-t"i: t fete, 
50 I(»7>nx-<^ h/^S:*V^j|6t?*LTV^-5o - 



19 

[0 14 5] B3^-r*£*a>k, *H5£M^J: 

[0 14 6] SlfrftiRixtt, *lilfiW*3j:V* 
[0147] ig4K*5i^Ttt\ ^^F>J^^^t:^*% 

[0 14 8] 5f-, **-<tyoaAW 

S^2 4 4:imT'fc5i«li, 7k^^^->aA«(^ 
*g^-f5 0 1. 13MeV#S«tti^ 

[0149] iiUKDztfab, ^mrn^^^x^ R 

[0150] ;:*lK*J-L"C\ ^^aA£I^B#lcu— if 

— tmi. 1 — 1. 0 5MeV(Oi«, f/^^t 
ffi^k^gRSziSJft 1 3 0nmi:ftSt5*«^ftl;:fcfc 
o TgMfcfcifc ft x Ofit # 3 - 4 % £ /h $ < ft o T V > 5 o 
ft*5, 1. 1 3Me V tti£(DMmk&&x<7) 

[0151] *5IJ£0!l<O*ffiJl4(C*5 
aA(c { t^^JttB«^{5^^^SftT^^^^i:^^^ 

[0 15 2] **K«Kj3V^T, fttMbRftztf 

*S#?J0. 9 7Me V 
-C*>5fS«tt N *W*ffirt>k<OSi$as*?j2 4 4 nmCffi 
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-CflfcB £ ftfc^BJi 4 co^RffS 3 ^{iS <t £ite{fc;JKft % 
[0 15 3] (2) »2(D*lfl 

^9^**E«^e>»*3 0 8 nm(DX e C 1 U—if^t 

io [0154] *n^j(c^v^r^, s i (D^mitmmm 

co*J«tSrfifofc 0 

[0 15 5] ^>i£Atw*5^Tte, ^^-^ir LTH 

^co^Pig«JE^ 100keViU 7kSt-f ^ftAft 
tt, i (eat, S i ^x^AW 

-K) l£OV>T{*, 1 X 1 0 17 c rrT\ m<D loOSMigft 
S i fyxus^ (UT, S i (co^Tfi, 
20 2 Xl0 l6 cm- 2 af: o S i C*,^^^ 

S i C^xaCW^) ^oV^Tfi, ^^cT^^Di^mEE 
Sr60keVi:U 7km<4 t>ftAl* 1 X 1 0 1 7 c m 

[0156] m5a^mmmxm^tzu-^fm^mm(o 

XeCl I/-f8l7 0, ^X7 5*5<ttJ«^S7 

[0 15 7] -< ^aA£fTo;fc±fBK«-7 l^M^S 
30 S7 3rtt^7^1«7 2^«»S*fcttllBr*B5t 
U X e C 1 ifSB7 Od^fflit^ixfcX e C 1 U 
-If** ^X7 5*3<fct*U— ifA#t^7 6 ^tt^ 
3£^f7^*«7 2 4r»-f«±iaK3|Bf7 10*ffi{dfiRltL 

[0 15 8] u-if3t<^flS«-tt, u—ifl8IB«ft* 1 0 

-^(Ol/^^SfcO^aftflEtlO. 4 J /cm 2 -C 

[0 15 9] B6(j:S iC^x/>ci:^f^^ 10» 

[0 16 0] meizyjk^ti^x *S-ja*3Bfis i 

Cfl8 1 ^i^7^SS8 0±^JK^$tLTV^S« 
i6t:WWl:M 0 B BS i C*M^pj^nr^5^ N 
S i C ^xac b^^ify ^mUS 0 <D$53£&JF+ft-V 
fc5^^:g@LTl^ 0 S i ^x^Ajoit/S i ^ 

[0161] vcxmt it, Tk^-r^^ftA^tfor^ 

50 /^^S i ^^^fcfiS i C ^^Ni^^^y^XtES: 
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sfciis i c t^L^t^if? xmtmmmittkztz. 
tiK s i ^^N*fctts i c ^^^(Dm^m^mm^— 

[El 1 ] *»B0>JS l ^HJE^^ffitc^tt-S^^K 

[@2] ^1 (0*Jfi««3|Bf<©Wffi^SiaS«^S«S«[^ 

J5t?fc£ 0 io 
[El 3] «fl coHj&6^J:^i <^jyR0!l<E>RB S^-< 

[H6| Sic^^f^t lO^^tl* 



[Ell ] 
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1 S i C 9 ion 

3 #J»r® 

4 ^®S. 

5 0 rc^f tM£g 
5 1 * 9 — 
5 2 Q 

5 3 fifp]«^ 
5 4 l/-fAWS 
5 5 X e C 1 \s— if3fe 
5 6 J£;fSf|iE 

5 7 z3 > b n ~/W>^;l/ 

5 8 ffjiJtflSEg 

6 o -r^-vtr-A^s 
6 1 j*^m 



7 4 7 1 
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